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I. INTRODUCTION AND PURPOSE

2 Q. PLEASE STATE YOUR NAME, ADDRESS AND POSITION %'ITH DUKE

ENERGY CORPORATION.

4 A. My name is Richard G. Stevie. My business address is 139 E. Fourth St.,

10

Cincinnati, Ohio. I am Managing Director of Customer Market Analytics for

Duke Energy Shared Services, Inc. ("Duke Energy Shared Services" ), a wholly-

owned service company subsidiary of Duke Energy Corporation ("Duke

Energy" ). Duke Energy Shared Services provides various administrative services

to Duke Energy Carolinas, LLC ("Duke Energy Carolinas" or the "Company" )

and other Duke Energy affiliates including Duke Energy Ohio, Inc. , Duke Energy

Indiana, Inc., and Duke Energy Kentucky, Inc.

12 Q. PLEASE BRIEFLY DESCRIBE YOUR DUTIES AND

13

14

RESPONSIBILITIES AS MANAGING DIRECTOR OF THE CUSTOMER

MARUT ANALYTICS DEPARTMENT.

15 A. I have responsibility for several functional areas including load forecasting, load

16 research, demand side management ("DSM") analysis, market research, load

17

19

20

management analytics, and product development analytics. The Customer Market

Analytics Department is responsible for providing functional analytical support to

Duke Energy Carolinas as well as the other Duke Energy affiliates previously

mentioned.

21 Q. PLEASE BRIEFLY DESCRIBE YOUR EDUCATIONAL BACKGROUND

22 AND BUSINESS EXPERIENCE.
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1 A. I received a Bachelor's degree in Economics &om Thomas More College in May

10

12

13

15

17

18

20

22

1971. In June 1973, I was awarded a Master of Arts degree in Economics &om

the University of Cincinnati. In August 1977, I received a Ph.D. in Economics

from the University of Cincinnati.

My past employers include the Cincinnati Water Works where I was

involved in developing a new rate schedule and forecasting revenues, the United

States Environmental Protection Agency's Water Supply Research Division

where I was involved in the research and development of a water utility

simulation model and analysis of the economic impact of new drinking water

standards, and the Economic Research Division of the Public Staff of the North

Carolina Utilities Commission where I presented testimony in numerous utility

rate cases involving natural gas, electric, telephone, and water and sewer utilities

on several issues including rate of return, capital structure, and rate design. In

addition, I was involved in the Public Staff's research effort and presentation of

testimony regarding electric utility load forecasting. This included the

development of electric load forecasts for the major electric utilities in North

Carolina. I was also involved in research concerning cost curve estimation for

electricity generation, rate setting and separation procedures in the telephone

industry, and the implications of financial theory for capital structures, bond

ratings, and dividend policy. In July 1981, I became the Director of the Economic

Research Division of the Public Staff with the responsibility for the development

and presentation of all testimony of the Division.
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10

14

15

16

19

20

21

23

In November 1982, I joined the Load Forecast Section of The Cincinnati

Gas & Electric Company ("CG&E"). My primary responsibility involved

directing the development of CG&E's Electric and Gas Load Forecasts. I also

participated in the economic evaluation of alternate load management plans and

was involved in the development of CG&E's Integrated Resource Plan ("IRP"),

which integrated the load forecast with generation options and demand-side

options.

With the reorganization after the merger of CG&E and PSI in late 1994, I

became Manager of Retail Market Analysis in the Corporate Planning Department

of Cinergy Services and subsequently General Manager of Market Analysis with

responsibility for the load forecasting, load research, DSM impact evaluation, and

market research functions of the combined Cinergy company. AAer the merger of

Cinergy Corp. and Duke Energy in 2006, I became the General Manager of the

Market Analysis Department with responsibility for several areas, including load

forecasting, load research, market research, DSM strategy and analysis, load

management development, and business development analytics. Since then, I

have become the Managing Director of the Customer Market Analytics

Department.

In addition, since 1990 I have chaired the Economic Advisory Committee

for the Greater Cincinnati Chamber of Commerce. I have been a part-time faculty

member of Thomas More College located in Northern Kentucky and the

University of Cincinnati teaching undergraduate courses in economics. In

addition, I am an outside adviser to the Applied Economics Research Institute in

Direct Testimony: RICHARD G. STEYIE, PhD 4
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the Department of Economics at the University of Cincinnati as well as a member

of an advisory committee to the Economics Department at Northern Kentucky

University.

4 Q. ARK YOU A MEMBER OF ANY PROFESSIONAL ORGANIZATIONS?

5 A. Yes, I am a member of the American Economic Association, the National

Association of Business Economists, and the Association of Energy Services

Professionals.

8 Q. HAVE YOU PREVIOUSLY PROVIDED TESTIMONY BEFORE ANY

OTHER REGULATORY AGENCIES?

10 A. Yes. I have presented testimony on several occasions before the North Carolina

Utilities Commission, the Indiana Utility Regulatory Commission, the Kentucky

Public Service Commission, and the Public Utilities Commission of Ohio.

13 Q. WHAT IS THE PURPOSE OF YOUR TESTIMONY IN THIS

14 PROCEEDING?

15 A. My testimony explains: (1) the Market Potential Study performed on the energy

17

18

19

20

21

22

efficiency programs proposed by Duke Energy Carolinas, (2) the DSMore model

that the Company uses to evaluate energy efficiency programs, (3) the

assumptions underlying the modeling, (4) the cost-effectiveness tests utilized, and

(5) the results of these cost-effectiveness analyses. I will also discuss Duke

Energy Carolinas' proposed method of evaluating, measuring, and verifying the

impacts achieved from the proposed energy efficiency programs and a related

issue on market transformation.

Direct Testimony: Richen G. STEviE, PhD 5
Duke Energy Carolinas, LLC
PSCSC Docket No. 2007-358-E

1 theDepartmentofEconomicsattheUniversityofCincinnatiaswell asamember

2 of an advisorycommitteeto the EconomicsDepartmentat NorthernKentucky

3 University.

4 Q. ARE YOU A MEMBER OF ANY PROFESSIONAL ORGANIZATIONS?

5 A. Yes, I am a member of the American Economic Association, the National

6 Associationof BusinessEconomists,and the Associationof Energy Services

7 Professionals.

8 Q. HAVE YOU PREVIOUSLY PROVIDED TESTIMONY BEFORE ANY

9 OTHER REGULATORY AGENCIES?

10 A. Yes. I havepresentedtestimonyon severaloccasionsbeforetheNorthCarolina

11 Utilities Commission,the IndianaUtility RegulatoryCommission,theKentucky

12 PublicServiceCommission,andthePublicUtilities CommissionofOhio.

13 Q. WHAT IS THE PURPOSE OF YOUR TESTIMONY IN THIS

14 PROCEEDING?

15 A. My testimonyexplains: (1) the MarketPotentialStudyperformedon the energy

16 efficiencyprogramsproposedby DukeEnergyCarolinas,(2) theDSMoremodel

17 that the Company uses to evaluate energy efficiency programs, (3) the

18 assumptionsunderlyingthemodeling,(4) thecost-effectivenesstestsutilized, and

19 (5) the resultsof thesecost-effectivenessanalyses. I will also discussDuke

20 EnergyCarolinas’ proposedmethodof evaluating,measuring,and verifying the

21 impactsachievedfrom the proposedenergyefficiency programsand a related

22 issueonmarkettransformation.

Direct Testimony: RICHARD G. STEVIE, PhD 5
Duke Energy Carolinas, LLC
PSCSCDocket No. 2007-358-E



1 Q. PLEASE DESCRIBE THE EXHIBITS ATTACHED TO YOUR

TESTIMONY.

3 A. Stevie Exhibit No. 1 presents a benefit/cost test matrix; Stevie Exhibit No. 2

provides pxogram cost-effectiveness results; Stevie Exhibit No. 3 provides a

proposed evaluation approach for South Carolina programs/measures; and Stevie

Exhibit No. 4 outlines the expected timeframes and completion of evaluations.

7 Q. HOW %VERE DUKE ENERGY CAROLINAS' ENERGY EFFICIENCY

8 PROGRAMS DEVELOPED?

9 A. As Company Witness Schultz has testified, Duke Energy Carolinas developed its

10

12

13

14

15

16

18

19

20

21

portfolio of programs in collaboration with interested stakeholders (the

"Collaborative" ) over the past year. The energy efficiency' programs and

measures considered by the Company and the Collaborative included (i) programs

already offered and tested by Duke Energy Carolinas' affiliate utility operating

companies, (ii) new pxograms suggested by the Collaborative, and (iii) existing

programs offered by Duke Energy Carolinas in South Carolina. The Company

then analyzed each potential program, applying multiple cost-effectiveness tests

to compile the list of energy efficiency programs included in its Application for

Approval of Energy Efficiency Plan, Including an Energy Efficiency Rider and

Portfolio of Energy Efficiency Programs (the "Application" ), filed with the Public

Service Commission of South Carolina (the "Commission" ) on September 28,

2007 in the present docket.

' The term "energy efficiency, "as used in this testimony, includes both energy efficiency/conservation and
demand response measures.
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II. MA~AT POTENTIAL STUDY

2 Q. DID DUKE ENERGY CAROLINAS CONDUCT A MAIG&T POTENTIAL

STUDY ON ENERGY EFFICIENCY PROGRAM POTENTIAL?

4 A. Yes. In conjunction with the Collaborative effort I just described, Duke Energy

Carolinas conducted a Market Potential Study on energy efficiency program

potential.

7 Q. WHAT WAS THE PURPOSE OF THE MARKET POTENTIAL STUDY?

8 A. The purpose of the Market Potential Study was to provide estimates of the market

10

12

13

14

15

16

19

20

22

23

potential for energy efficiency for Duke Energy Carolinas' customers in South

Carolina and North Carolina. The potential was evaluated separately for each

state, but subsequently aggregated for a system level analysis. The study

provided estimates of the technical, economic, and market potentials for energy

efficiency.

The technical potential is defined as the amount of energy efficiency that

could be obtained if all energy efficiency measures were adopted without regard

to costs. This level of savings represents the upper limit of energy efficiency

opportunity.

The economic potential is defined as the total energy savings available at a

specified long-term avoided cost of energy. Measures with levelized costs that

are lower than the avoided cost of energy are included in estimates of economic

potential.

The market potential is defined as the total energy savings available from

all programs recommended in the market potential study, considering cost-
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effectiveness and adoption rates. In evaluating the market potential, the

recommended programs have passed a rigorous cost-effectiveness review or were

recommended for research or societal purposes.

4 Q. DID THE MAI&KT POTENTIAL STUDY EVALUATE ALL OF THE

ENERGY EFFICIENCY PROGRAMS INCLUDED IN THE COMPANY'S

APPLICATION?

7 A. The programs evaluated in the market potential study were developed

10

12

13

independent from the Company's proposed programs. Table 1 below compares

the programs in the market potential study to the ones proposed by the Company.

This table illustrates the similarity between programs identified by the market

potential study and those proposed by the Company. Where there are differences,

Duke Energy Carolinas and the Collaborative are committed to reviewing new

programs, revising programs, and filing revisions on a regular schedule.
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Table 1

Residential
k En arolina Pr used Market Pot mmend d

Energy Assessments Mail-in Analysis
Online Analysis
On-site Audit & Analysis
Low Income Multi-family
Assessment

Mail-in Analysis
Online Analysis
On-site Audit with Direct Install

Appliances & Lighting

Low Income Services

Education

Direct Load Control

Roofin

Smart $aver (CFL, AC, Heat Pumps)
Energy Star Certified

Refrigerator Testing Replacement
Weatherization
Energy Efficiency Kits
Efficient Equipment

Education Program for Schools

PowerManager

Energy Star Plus

Energy Star Lighting & Appliances
Manufactured Homes

Old Refrigerator Pick-up & Recycling
Weath erization

PowerMan ager

Ener Star Cool Roofs

Non-Reslderitial
Energy Assessments

Energy Efficient Equipment

Direct Load Control

Online Analysis
Telephone Interview Analysis
On-site Audit &, Analysis

Smart $aver
- Retrofit
- Replacement
- New Construction

Powershare

Key Accounts Custom
Prescriptive

New Commercial Construction

Power Share
Energy Cooperative
CallO tion Pricin Pro m

Research
Recommissioning

Financing Efficiency Savings Plan

C&l Retro-Commissioning Lite Pilot

Direct Load Conuol Advanced Power Mana er

3 Q. WHAT WERE THE RESULTS OF THE MARKET POTENTIAL STUDY?

4 A. Table 1 above displays the list of programs recommended in the Market Potential

Study. For convenience, Table 2 is provided below to summarize how closely the

cumulative energy savings calculated in the Market Potential Study compared

with the cumulative energy savings projected for the programs the Company

proposes in the Application.
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Table 2

Energy Efficiency Market Potential Estimates
Table Values are Cumulative kWh Savin s in Millions 000,000's *

Market Potential Study Duke Energy Carolinas Proposal**
Year South Carolina North Carolina Total Total

2008 26
2009 71
2010 132
2011 212
Total 212

66
190
369
611
611

92 180
261 380
500 552
823 743
823 743

*Numbers may not sum due to rounding.
**Duke Energy Carolinas numbers do not include demand response programs so that the values

are directly comparable to the market potential study estimates.

III. THE DSMORE MODEL

4 Q. WHATIS THE DSMoreMODEL?

5 A, DSMore is a financial analysis tool designed to evaluate the costs, benefits, and

10

13

14

15

16

risks of energy efficiency programs and measures. DSMore estimates the value

of an energy efficiency measure at an hourly level across distributions of weather

and/or energy costs or prices. By examining energy efficiency performance and

cost effectiveness over a wide variety of weather and cost conditions, the

Company is in a better position to measure the risks and benefits of employing

energy efficiency measures versus traditional generation capacity additions, and

further, to ensure that demand side resources are compared to supply side

resources on a level playing field.

The analysis of energy efficiency cost-effectiveness has traditionally

focused primarily on the calculation of specific metrics, oAen referred to as the

California Standard tests: Utility Cost Test ("UCT"), Rate Impact Measure

("RIM") Test, Total Resource Cost ("TRC") Test, Participant Test, and Societal
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10

13

14

15

Test. DSMore provides the results of those tests for any type of energy efficiency

program (demand response and/or energy saving).

The test results are also provided for a range of weather conditions,

including normal weather, and under various cost and market price conditions.

Since DSMore is designed to be able to analyze extreme conditions, one can

obtain a distribution of cost-effectiveness outcomes or expectations. Avoided

costs for energy efficiency tend to increase with increasing market prices and/or

more extreme weather conditions due to the covariance between load and

costs/prices. Understanding the manner in which energy efficiency cost

effectiveness varies under these conditions allows a more precise valuation of

energy efficiency programs and demand response programs.

Generally, the DSMore model requires the user to input specific

information regarding the energy efficiency measure or program to be analyzed as

well as the cost and rate information of the utility. These inputs enable one to

then analyze the cost-effectiveness of the measure or program.

16 Q. %HAT ENERGY EFFICIENCY PROGRAM OR MEASURE

17 INFORMATION IS INPUT INTO THE MODEL?

18 A. The information required on an energy efficiency program or measure includes,

19 but is not limited to:

20 ~ Number of program participants, including free ridership or free

22

23

Projected program costs, contractor costs and/or administration

~ Customer incentives, demand response credits or other incentives
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~ Measure life, incremental customer costs and/or annual

maintenance costs

~ Load impacts (kWh, kW and the hourly timing of reductions)

Hours of interruption, magnitude of load reductions or load floors

5 Q. WHAT UTILITY INFORMATION IS INPUT INTO THE MODEL?

6 A. The utility information required for the model includes, but is not limited to:

10

~ Discount rate

Loss ratio, either for annual average losses or peak losses

Rate structure, or tariff appropriate for a given customer class

~ Avoided costs of energy, capacity, transmission & distribution

~ Cost escalators

12 Q. HOW ARE PROGRAMS OR MEASURES MODELED?

13 A. An analyst or program manager develops the inputs for the program or measure

14

15

16

17

18

19

20

22

using information on expected program costs, load impacts, customer incentives

necessary to drive customers' participation, free rider expectations, and expected

number of participants. This information is used in initial runs of the model to

determine cost-effectiveness and whether adjustments need to be made to a

program or measure in order for it to pass the participant test, the first critical test.

The load impacts of the program or measure may be analyzed as a percent

of savings reduction from the current level of use, as proportional to the load

shape for the customer, or as an hourly reduction in kWh and/or kW. These

approaches apply to energy saving programs and measures. For demand response

Direct Testimony: Richen G. SYEviE, PhD
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14 using informationon expectedprogramcosts,loadimpacts,customerincentives

15 necessaryto drive customers’participation,freerider expectations,and expected

16 numberof participants. This informationis usedin initial runs of the model to

17 determinecost-effectivenessand whether adjustmentsneed to be made to a

18 programormeasurein orderfor it to passtheparticipanttest,thefirst critical test.

19 Theloadimpactsof theprogramormeasuremaybeanalyzedasapercent

20 of savings reductionfrom the current level of use, as proportionalto the load

21 shapefor the customer,or as an hourly reduction in kWh andlor kW. These

22 approachesapplyto energysavingprogramsandmeasures.Fordemandresponse
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programs, the analyst must provide information on the amount of the expected

load reduction and the possible timing of the reduction.

3 Q. WHAT IS THE SOURCE OF THE DATA FOR THE PROGRAM OR

MEASURE?

5 A. Program managers and analysts develop the inputs for each program or measure

10

from industry information derived from sources such as EPRI, Energy Star, E-

Source, other utility program information, as well as from external experts in the

industry. Over time, as impact and process evaluations are performed on South

Carolina program results, information and input specifically related to South

Carolina customers will begin to emerge and be used within future cost

effectiveness analyses.

12 Q. WHAT IS THE SOURCE FOR THE UTILTY INPUTS TO THK MODEL?

13 A. The discount rate is obtained from the Company's last rate proceeding. The loss

15

16

17

18

19

20

21

22

23

ratio is based upon past experience of the Company. The rate structure

information is obtained from the Company's tariffs. The avoided capacity costs

are based upon the peaker methodology, as set forth in the Company's 2007

avoided cost filing in Docket No. 1995-1192-E, and approved in PSCSC Order

No. 2007-591. The information on avoided hourly energy costs is obtained from

the most recent Company IRP analysis. These hourly energy costs are escalated

annually through the period of study (20 to 25 years, typically) by using projected

market energy costs . Over time, some of this avoided energy cost within the

market will be "bought down" through higher capacity payments by investors

(e.g., a base load unit that can deliver energy more cheaply, but at higher capacity
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12

13

14

15

16

18

19

20

22

23

payment than a peaker). Ignoring these energy escalations over time would lead

to an under-valuation of energy efficiency and suboptimal choices. Allowing the

avoided energy costs to reflect initial Company IRP hourly production costs, and

then annually escalating these costs along a market forecast, permits energy

efficiency to by valued on a level playing field with supply. This approach

insures that energy efficiency will be appropriately valued. Alternatively, the

Company could choose to initialize the energy efficiency valuation at the current

year's market. However, initializing the avoided costs to the Company's current

IRP mitigates against possible over-spending in the short run, in the event that

current market prices are significantly above average, and not reflective of a more

reasonable and prudent long run forecast of avoided costs. Further, this approach

provides the most accurate screen for energy efficiency cost effectiveness, in

preparation fox the most accurate measure of what is or is not cost effective. The

ultimate test of energy efficiency cost effectiveness lies in the IRP model run

comparisons with and without the energy efficiency programs inserted as resource

options. An up-&ont energy efficiency screening process is necessary, though,

since IRP production costing models are unable to accommodate a hundred or

more energy efficiency resource options in the optimization modeling. So, pre-

screening and bundling of energy efficiency options that are found to be cost

effective is a more efficient and effective approach. The Company ultimately

verifies and confirms the validity of this approach by comparing energy efficiency

resource bundles that are cost effective versus energy efficiency resource bundles

that are not believed to be cost effective, and insure that the IRP resource model
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12

13

14

15

16

selections mirror these expectations. If they do not, the Company will adjust the

energy efficiency screening process to reflect any differences in valuation with

the IRP resource selections. It is the Company's intent to ultimately develop

estimates of avoided energy costs consistent with the results obtained in the

avoided cost filings and consistent with the level of load impacts expected from

the energy efficiency programs. This provides the best overall estimate of the

avoided energy costs that also embody any base load and intermediate avoided

capacity costs not captured in the peaker capacity cost. This approach and

analysis will be conducted annually, to insure that the estimation and valuation of

avoided energy costs is consistent with the Company's alternative supply side

resources, and with forward expectations of avoided energy costs.

The avoided transmission and distribution costs are obtained from the

Company's most recent (2006) Cost of Service Study. The cost escalator

information is also available within the sources cited above, and input into

DSMore.

IV. COST-EFFECTIVENESS TESTS

17 Q. PI.EASE DESCRIBE HOW ENERGY EFFICIENCY PROGRAMS AND

18 MEASURES ARE ANAI. YZED.

19 A. The net present value of the financial stream of costs versus benefits are assessed,

20

21

22

i.e., the costs to implement the measures are valued against the savings or avoided

costs. The resultant benefit/cost ratios, or tests, provide a summary of the

measure's cost-effectiveness relative to the benefits of its projected load impacts.

As previously mentioned, the Participant Test is the first screen for a program or
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measure to make sure a program makes economic sense for the individual

consumer. Duke Energy Carolinas also uses the Utility Cost Test ("UCT"), the

Total Resource Cost Test ("TRC"), and the Ratepayer Impact Test ("RIM") Test

for screening energy efficiency measures.

The Participant Test compares the benefits to the participant through bill

savings and incentives &om the utility, relative to the costs to the participant for

implementing the energy efficiency measure. The costs can include capital cost

as well as increased annual operating cost, if applicable.

10

12

13

15

16

17

~ The UCT compares utility benefits (avoided costs) to incurred utility costs

to implement the program, and does not consider other benefits such as

participant savings or societal impacts. This test compares the cost (to the utility)

to implement the measures with the savings or avoided costs (to the utility)

resulting from the change in magnitude and/or the pattern of electricity

consumption caused by implementation of the program. Avoided costs are

considered in the evaluation of cost-effectiveness based on the projected cost of

power, including the projected cost of the utility's environmental compliance for

lawn regulatory requirements. The cost-effectiveness analyses also incorporate

avoided transmission and distribution costs, and load (line) losses.

19

20

21

22

23

~ The TRC test compares the total benefits to the utility and to participants

relative to the costs to the utility to implement the program along with the costs to

the participant. The benefits to the utility are the same as those computed under

the UCT. The benefits to the participant are the same as those computed under

the Participant Test, however, customer incentives are considered to be a pass-
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through benefit to customers. As such, customer incentives or rebates are not

included in the UCT.

~ The RIM Test, or non-participants test, indicates if rates increase or

decrease over the long-run as a result of implementing the program.

10

The use of multiple tests can ensure the development of a reasonable set of

energy efficiency programs, indicate the likelihood that customers will

participate, and also protect against cross-subsidization. Stevie Exhibit No. 1

provides a matrix of the components included in each test. It should also be noted

that none of the tests described above include external benefits to participants and

non-participants which can also offset the costs of the programs.

11 Q. WHAT WERE THE RESULTS OF THE PROGRAM ANALYSIS?

12 A. The Company's Application to the Commission seeks, in part, approval to

13 implement the following set of programs.

14 RESIDENTIAL CUSTOMER PROGRAMS

15

16

17

18

19

Residential Energy Assessments

Smart $aver for Residential Customers

Low Income Services

Energy Efficiency Education Program for Schools

Power Manager

20

21

NON-RESIDENTIAL CUSTOMER PROGRAMS

Non-Residential Energy Assessments

Smart $aver for Non-Residential Customers

23 Power Share
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RESEARCH PILOT PROGRAMS

Efficiency Savings Plan

Advanced Power Manager Program

10

12

13

14

15

16

17

18

19

20

21

22

The table attached hereto as Stevie Exhibit No. 2 contains the cost-

effectiveness test results for each program. In general, the customer programs

pass the UCT and TRC cost effectiveness tests, but not the RIM test.

Development of these programs involved analyzing numerous measures. For the

residential customer programs, all measures tested are included in the programs.

For the non-residential customer programs, sixteen measures were dropped

because they did not pass the UCT, TRC, or RIM Tests. The measures that failed

tended to involve providing incentives for more energy efficient equipment

associated with smaller sized motors or HVAC units. As a result, the expected

load savings and associated avoided costs are low relative to the program costs

and incentives.

The research pilot programs generally do not pass the cost-effectiveness

tests. The Company is seeking to implement these research programs in order to

investigate whether or not they can prove to be cost-effective in the future. The

Company also considers the Advanced Power Manger Program to be a research

program because although has relatively high test scores, the technology is

unproven at this time.

Duke Energy Carolinas' Witness Schultz provides details regarding all of

the proposed programs in his testimony.
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11 tendedto involve providing incentives for more energy efficient equipment
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14 andincentives.
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16 tests. The Companyis seekingto implementtheseresearchprogramsin orderto

17 investigatewhetheror not they canproveto be cost-effectivein the future. The
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19 program becausealthough has relatively high test scores, the technology is
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21 DukeEnergyCarolinas’ WitnessSchultz providesdetailsregardingall of
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V. MKASUREMKNT AND VERIFICATION

2 Q. WHY IS EVALUATION, MKASUREMKNT AND VERFICATION A

CRITICAL COMPONENT OF DUKE ENERGY CAROLINAS' ENERGY

EFFICIENCY PLAN?

5 A. Duke Energy Carolinas believes that successful, reliable and cost-effective energy

10

efficiency programs require valid measurement and verification activities to: (1)

assure that measures are installed and tracked properly; (2) verify or revise energy

impacts; (3) monitor and ensure customer satisfaction; and (4) establish

independent third-party evaluations and reviews to confirm energy impacts and to

improve program delivery, efficiency and effectiveness.

11 Q. WHAT IS MEASUREMENT AND VERIFICATION?

12 A. Measurement and verification ("M%V") of energy efficiency programs and

13

14

15

16

17

18

19

20

21

22

23

measures is an umbrella term (sometimes referred to as "EM@V," for Evaluation,

Measurement, and Verification). There are five types of evaluation, in general.

First, there is cost effectiveness evaluation which has been reviewed above.

Second, impact evaluation strives to estimate the actual energy and demand load

reductions realized from a program. Third, measurement typically refers to the

metering, sub-metering, hours-use logger meter, statistical pre and post analyses,

or other modes of measuring load reduction. Usually, measurement is a subset of

an impact evaluation. Fourth, verification refers to the confirmation that

customers actually installed the intended measures, that vendors are performing to

expectation and that operational factors on the customer site are occurring such

that the expected load savings can be realized. Finally, process evaluation refers
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I V. MEASUREMENT AND VERIFICATION

2 Q. WHY IS EVALUATION, MEASUREMENT AND VERFICATION A

3 CRITICAL COMPONENT OF DUKE ENERGY CAROLINAS’ ENERGY

4 EFFICIENCY PLAN?

5 A. DukeEnergyCarolinasbelievesthat successful,reliableandcost-effectiveenergy

6 efficiencyprogramsrequirevalid measurementandverificationactivities to: (1)

7 assurethatmeasuresareinstalledandtrackedproperly;(2) verify orreviseenergy

8 impacts; (3) monitor and ensure customer satisfaction; and (4) establish

9 independentthird-partyevaluationsandreviewsto confirmenergyimpactsandto

10 improveprogramdelivery,efficiencyandeffectiveness.

11 Q. WHAT IS MEASUREMENTAND VERIFICATION?

12 A. Measurementand verification (“M&V”) of energy efficiency programs and

13 measuresis anumbrellaterm(sometimesreferredto as“EM&V,” for Evaluation,

14 Measurement,andVerification). Thereare five typesof evaluation,in general.

15 First, there is cost effectivenessevaluationwhich hasbeen reviewedabove.

16 Second,impactevaluationstrives to estimatethe actualenergyanddemandload

17 reductionsrealizedfrom aprogram. Third, measurementtypically refers to the

18 metering,sub-metering,hours-useloggermeter,statisticalpre andpost analyses,

19 orothermodesofmeasuringloadreduction. Usually,measurementis a subsetof

20 an impact evaluation. Fourth, verification refers to the confirmation that

21 customersactuallyinstalledtheintendedmeasures,thatvendorsareperformingto

22 expectationand that operationalfactors on the customersite areoccurringsuch

23 that theexpectedloadsavingscanbe realized. Finally, processevaluationrefers
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to a set of review and auditing methods that ascertain program effectiveness,

efficiency, customer satisfaction, vendor satisfaction and other factors that

contribute to program success. We propose to conduct these five types of

evaluations through the use of the approaches set forth in Stevie Exhibit No. 3,

and which has been reviewed by Duke Energy Carolinas Witness Nick Hall for

consistency with national methods used for measurement and verification.

7 g. HOW DOES DUKE ENERGY CAROLINAS PLAN TO MEASURE,

MONITOR AND VERIFY THK PROGRAMS?

9 A. In general, the following approach will be used for monitoring and verification of

10 progl aIIls:

Pa er and Electronic Verification

12

13

14

15

16

17

18

19

20

21

~ Paper or electronic verification will be completed on all applications for

energy efficiency incentives by customers. As part of the application

process, specific customer and measure data will be requested from

applicants. Data requested will vary depending on the program, the

measure, the equipment and the delivery of the application. Customers

and/or contractors will be contacted for clarification and completion of the

application if they fail to provide necessary information. Incentives will

only be processed once verification is complete and information is entered

into the electronic tracking systems. Verification information and all

customer applications for incentives will be maintained by Duke Energy

Carolinas.
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Field Verification and Monitorin

10

12

13

~ Field verification and monitoring, in most cases, will occur on customer

premises using randomly selected samples of approximately S% of

installations. On-site visits will verify the installation of the claimed

equipment in the proper application, confirm appropriate contractor or

vendor processes and performance, and bring to light potential

discrepancies or process improvements for the programs. Sample size will

be larger for very large prOjeCtS with signifICant inCentiVeS or energy

impacts at risk. The size of such samples will be commensurate with the

increased load savings as determined by Duke Energy Carolinas. Field

training and support will be given to auditors performing assessments, to

ensure quality both for communications and technical capabilities.

Customer Satisfaction Surve s

14

15

16

17

18

19

20

21

~ Customer satisfaction surveys will be utilized to monitor satisfaction with

program delivery and design, seek additional improvements to the

program, and potentially uncover latent problems or issues with the

measure/installation.

S stem Performance Tests

~ System performance tests for load control resources will be conducted

periodically to ensure that operational systems are working correctly, and

that the projected load reductions are reliably available when needed.

Load research metering samples and tracking will also be used to verify

23 energy reductions.
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1 FieldVerificationandMonitoring

2 • Field verification and monitoring, in most cases,will occuron customer

3 premises using randomly selectedsamples of approximately 5% of

4 installations. On-site visits will verify the installation of the claimed

5 equipmentin the proper application, confirm appropriatecontractoror

6 vendor processesand performance, and bring to light potential

7 discrepanciesorprocessimprovementsfor theprograms.Samplesizewill

8 be larger for very large projectswith significant incentivesor energy

9 impactsat risk. The sizeof suchsampleswill becommensuratewith the

10 increasedload savingsas determinedby Duke EnergyCarolinas. Field

11 training andsupportwill be givento auditorsperformingassessments,to

12 ensurequalityboth for communicationsandtechnicalcapabilities.

13 CustomerSatisfactionSurveys

14 • Customersatisfactionsurveyswill beutilized to monitor satisfactionwith

15 program delivery and design, seek additional improvements to the

16 program, and potentially uncoverlatent problemsor issueswith the

17 measure/installation.

18 SystemPerformanceTests

19 • Systemperformancetests for load control resourceswill be conducted

20 periodicallyto ensurethatoperationalsystemsareworking correctly,and

21 that the projectedload reductionsare reliably available when needed.

22 Load researchmeteringsamplesandtracking will also beusedto verify

23 energyreductions.
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12

13

14

15

16

17

19

20

21

22

If a problem is found with the installations or operations, the contractor

and customer will be notified for correction. In addition, subsequent work or

projects performed by that contractor will be monitored until Duke Energy

Carolinas is satisfied that the installations or projects are being completed

according to program specifications and operational standards. If the problems

are not resolved to the satisfaction of Duke Energy Carolinas, that contractor, at

the Company's discretion, may be eliminated &om the program.

Duke Energy Carolinas has provided for the independent review and

evaluation of its proposed programs by establishing initial evaluation plan

summaries that propose specific energy efficiency evaluation studies and

activities that will be competitively bid, designed, managed, supervised or

conducted by independent and qualified evaluation professionals.

Evaluation studies will generally include methods such as loggers to

capture appliance usage times, load research metering for hourly load analysis,

statistical pre- and post-billing analysis using comparison control groups,

engineering analysis and modeling, reference and comparisons to impact studies

conducted in other regions for similar programs, phone and online interviews, and

other methods reviewed within the International Performance Measurement and

Verification Protocols, the California Evaluation Framework, and the Model

Energy Efficiency Program Impact Evaluation Guide prepared as part of the

National Action Plan for Energy Efficiency. These national protocols are

described in greater detail by Nick Hall in his testimony. Stevie Exhibit No. 3
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provides an initial design for the EM8rV analysis for the proposed Energy

Efficiency Programs.

3 Q. WHAT IS THE ESTIMATED COST AND TIMEFRAME FOR THE

EVALUATION, MONITORING AND VERIFICATION?

5 A. Duke Energy Carolinas estimates that 5% of total program costs will be required

10

12

13

14

to adequately and efficiently perform evaluations, monitoring and verification.

Historical industry experience suggests that evaluation costs are typically 3% to

5% of total program spending. However, the Company is prepared to increase

the level of spending as necessary to obtain reliable estimates of the load impacts

from the programs.

Stevie Exhibit No. 4 attached hereto generally outlines the expected

timeframes and completion of evaluations; however, final scheduling will be

based on actual program initiation and realized participation rates and as such

Stevie Exhibit No. 4 may be modified or revised accordingly.

15 Q. HOW WILL THE EVALUATION, MEASUREMENT, AND

16

18

VERIFICATION RESULTS BE UTILIZED IN THE COMPANY'S

RECONCILIATION AND TRUE-UP PROCESS FOR THE PROPOSED

RIDER?

19 A. The EM%V process produces results on two main concepts: actual customer

20

21

22

participation and actual load impacts. The reason these are important to the

reconciliation and true-up process is that the original evaluation of program cost-

effectiveness utilized projected numbers for participants in the programs and
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6 to adequatelyand efficiently performevaluations,monitoring and verification.

7 Historical industry experiencesuggeststhat evaluationcostsare typically 3%to

8 5% of total programspending. However, the Companyis preparedto increase

9 the level ofspendingasnecessaryto obtainreliableestimatesof the loadimpacts

10 from theprograms.

11 Stevie Exhibit No. 4 attachedhereto generally outlines the expected

12 timeframesand completion of evaluations;however, final schedulingwill be

13 basedon actualprograminitiation and realizedparticipationratesand as such

14 StevieExhibit No.4 maybemodifiedorrevisedaccordingly.
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15

16

17

18

19

20

21

22

23

estimates of the load impacts. The EM&V process provides actual values to

develop the estimates of the true-up.

It would be helpful if the timing on availability of the actual participation

and load impacts coincided. Unfortunately, that is not the case. Information on

actual participation is available more quickly because it can be collected as the

program is rolling out. Verification of installations will also occur

contemporaneously. However, information on load impacts is more complex and

tends to require rigorous impact evaluation studies, statistical billing analyses of

pre and post usages, participant and non-participant surveys, and related activities

that take time and care to complete to produce unbiased estimates of the load

impacts. To do this, the Company must first wait several months to see how

many participants there are in order to establish the sample size needed. And

second, the Company must wait to collect post-installation load information. The

measure has to be installed for a reasonable period of time before Duke Energy

Carolinas can estimate the level of load impact. In addition, during this process,

information will be collected on &ee-riders and free-drivers to adjust the level of

the load impacts, where necessary.

The timing of the availability of participant and load impact results has

implications for the reconciliation and true-up process. I expect that for the first

true-up process, the Company will have actual participant information and

possibly some load impact results, most likely for demand response programs

(unless the timing of the true-up filing is during or immediately aAer the summer

period). Load impact results for all programs will not be available until the
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1 estimatesof the load impacts. The EM&V processprovidesactual valuesto

2 developtheestimatesofthetrue-up.

3 It would behelpful if thetiming on availability oftheactualparticipation
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completion of the second year of pxogram implementation. At that point, a true-

up of load impacts can be undertaken from the beginning of the program through

the second year.

In general, the Company anticipates that the participant results would be

reconciled each year and load impact results every other year. However, updates

to the load impact results would only be reconciled back to the previous impact

evaluation, not to the beginning of the program.

In working through the EM&V process, it is important to note that the

Company has a strong incentive to have these studies completed in as timely a

manner as possible. Besides being at risk for results under the save-a-watt

recovery mechanism, the Company needs to know quickly if these programs work

in oxder to make sure the long-term generation plan is not affected. I will add that

the complexity of the EM&V process is not the result of the structure of any

specific regulatory recovery mechanism. Rather, it is the nature of energy

efficiency programs in general. Reliable measurement and verification of energy

efficiency impacts requires time. To the extent that the Commission prefers

stability and simplicity in the estimation and implementation of the rider for

energy efficiency cost recovery, it is possible to stipulate the load impacts for the

period of one year, or until such time as a complete impact evaluation has been

conducted, at which time any xequired change in the impacts can be applied going

forward, but not affect a retrospective true up.
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1 completionof the secondyearofprogramimplementation. At that point, a true-

2 up ofloadimpactscanbe undertakenfrom thebeginningof theprogramthrough

3 thesecondyear.

4 In general,the Companyanticipatesthat the participantresultswould be

5 reconciledeachyearand loadimpactresultseveryotheryear. However,updates

6 to the load impactresultswould only be reconciledbackto the previousimpact

7 evaluation,not to thebeginningoftheprogram.

8 In working throughthe EM&V process,it is important to note that the

9 Companyhasa strong incentiveto havethesestudiescompletedin astimely a

10 manneras possible. Besidesbeing at risk for results under the save-a-watt

11 recoverymechanism,theCompanyneedsto know quickly if theseprogramswork

12 in orderto makesurethe long-termgenerationplanis not affected. I will addthat

13 the complexity of the EM&V processis not the result of the structureof any

14 specific regulatory recovery mechanism. Rather, it is the nature of energy

15 efficiencyprogramsin general. Reliablemeasurementandverificationofenergy

16 efficiency impacts requirestime. To the extent that the Commissionprefers

17 stability and simplicity in the estimationand implementationof the rider for

18 energyefficiencycostrecovery,it is possibleto stipulatethe loadimpactsfor the

19 period of oneyear,or until suchtime asa completeimpactevaluationhasbeen

20 conducted,at whichtime any requiredchangein theimpactscanbeappliedgoing

21 forward,but not affectaretrospectivetrueup.
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VI. MARKET TRANSFORMATION

2 Q. PLEASE DESCRIBE HOW THE KM&V ANALYSIS WILL REFLECT

CHANGES IN THE MARKET AND PARTICIPANT BEHAVIOR OVER

TIME.

5 A. Evaluation, measurement and verification will be conducted over time to verify

10

12

13

14

15

16

17

19

20

21

the magnitude and persistence of the energy efficiency impacts achieved from

both program participants, as well as from non-participants. Over time, the Duke

Energy Carolinas' energy efficiency programs can affect the nature of the energy

efficiency market such that customer behavior, vendor behavior, and even

manufacturer behavior is altered. Where significant momentum is generated with

respect to the adoption of increased energy efficiency, it is possible to transform

efficiency markets such that customers begin to demand more efficiency from

their vendors, equipment providers, and manufacturers. This increased demand

for efficiency can occur from "word of mouth" interactions as well as customer

exposure to Duke Energy Carolinas' advertising and promotion of energy

efficiency or the result of distribution channel partnerships between Duke Energy

Carolinas and networked trade allies or manufacturers.

Importantly, partnership arrangements and distribution networks that Duke

Energy Carolinas structures to deliver more efficient equipment have an impact

both on customers that are aware of the Company's efforts as well as those that

are not. In either case, energy efficiency is likely to be adopted, but the more that

Duke Energy Carolinas is able to move these markets toward more efficient

choices for customers, the more cost effective is Duke Energy's realization of
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12

13

16

efficiency gains. In other words, factors such as these can drive more customers

to implement energy efficiency measures without actually receiving the Duke

Energy Carolinas' incentives offered. This results in a transformation of the

market that would not have occurred without the actions or interventions in the

market by Duke Energy Carolinas. This market mechanism is often referred to as

&ee driver behaviors, or sometimes labeled as spillover effects, in contrast to the

more familiar concept of &ee ridership.

Free riders are those customers who receive an incentive but would have

purchased the energy efficiency equipment even without the incentive, whereas

free drivers are those customers who purchase energy efficient equipment without

an incentive as a result of market transformation. Both market phenomena matter

in the prudent pursuit of demand side resources and integrated resource planning.

As such, Duke Energy Carolinas intends to measure both &ee rider and &ee driver

impacts to more accurately gauge the overall cost-effectiveness of its energy

efficiency efforts. For the Company's cost-effectiveness analyses provided here,

the Company included the impacts of &ee riders, but not free drivers.

17 Q. HOW WILL THIS IMPACT BE IDENTIFIED?

18 A. These market phenomena will be measured through the EMkV process. Free

20

21

22

23

ridership will be measured through customer surveys, statistical billing analysis,

pre- and post- measurement processes and related studies among program

participants, whereas free driver impacts will be measured among non-participant

customer populations and/or through analysis of manufacturing trends and vendor

surveys, ox other types of analyses that are able to discern the influence and
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contribution of these market effects on the adoption of energy efficiency measures

and behaviors.

3 Q. WERE STEVIE EXHIBIT NOS. I THROUGH 4 PREPARED BY YOU OR

UNDER YOUR SUPERVISION?

5 A. Yes.

6 Q. DOES THIS CONCLUDE YOUR PRE-FILED DIRECT TESTIMONY?

7 A. Yes.
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Stevie Exhibit No. 1
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Stevie Exhibit No. 2

Program Cost-Effectiveness Results

Utili Test TRC Test RIM Test Partici ant Test

RESIDENTIAL CUSTOMER PROGRAMS
~ Residential Energy Assessments
~ Smart $avere for Residential Customers

~ Low Income Services Agency Kits
Low Income Weatherization

~ Energy Efficiency Education Program for Schools
~ Power Manager
NON-RESIDENTIAL CUSTOMER PROGRAMS
~ Non-Residential Energy Assessments

~ Smart $avertgi for Non-Residential Customers

~ Power share@
RESEARCH PILOT PROGRAMS
~ Efficiency Savings Plan

~ Advanced Power Manager Program

2.48 2.48

2.81 2.81

6.46 124,18

NA NA

2.53 1.44
3.85 200,89

NA NA

22.33 23,52

3,07 2.29
4.94 4.94
0,29 0,29

0.82 NA

0.88 4, 17
0.96
0,22
0,84
6,46

NA

NA
NA

NA

NA NA

NA

22,33
NA

NA

0.94 2,20
3,85 NA

Note: The NA values for the Participant Test occur because there are no costs to the

customer to participate. The Non-Residential Energy Assessments program has NA

values because the benefits and costs are captured in the Smart Saver for Non-

Residential Customers program. The Efficiency Savings Plan has NA values because no

cost-effectiveness tests have been prepared. The research is expected to help develop the

information that can be used to conduct the cost-effectiveness evaluation.
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Program Cost-EffectivenessResults

Utility Test TRCTest RIM Test ParticipantTest
RESIDENTIAL CUSTOMERPROGRAMS _____________________________________
• ResidentialEnergyAssessments 2.48 2.48 0.82 NA
• SmartSaver®for ResidentialCustomers 3.07 2.29 0.88 4.17
• Low IncomeServicesAgencyKits 4.94 4.94 0.96 NA

Low IncomeWeatherization 0,29 0.29 0.22 NA
• EnergyEfficiencyEducationProgramfor Schools 2.81 2.81 0.84 NA
• PowerManager 6.46 124.18 6.46 NA
NON.RESIDENTIALCUSTOMERPROGRAMS ___________________________________
• Non-ResidentialEnergyAssessments NA NA NA NA
• SmartSaver®for Non-ResidentialCustomers 2.53 1.44 0.94 2.20
• PowerShare® 3.85 200.89 3.85 NA
RESEARCHPILOTPROGRAMS __________________________________
• EfficiencySavingsPlan NA NA NA NA
• AdvancedPowerManagerProgram 22,33 23.52 22.33 NA

Note: The NA valuesfor the ParticipantTestoccurbecausethereareno costs to the
customerto participate. The Non-ResidentialEnergy AssessmentsprogramhasNA
values becausethe benefits and costs are capturedin the Smart Saver® for Non-
ResidentialCustomersprogram. TheEfficiency SavingsPlanhasNA valuesbecauseno
cost-effectivenesstestshavebeenprepared.Theresearchis expectedto helpdevelopthe
informationthatcanbeusedto conductthecost-effectivenessevaluation.
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Proposed Evaluation Approach for South Carolina
Programs/Measures

Residential Energy Assessments

Energy Assessments Program provides informational and educational support and resources to

customers, to help identify energy savings and opportunities to take advantage of energy

efficiency promotions and incentives. The expected energy savings from education alone is not

expected to be significant. However, the awareness and satisfaction with these activities will be

monitored in participant and non-participant surveys to gauge awareness among customers of the

outreach, the relative effectiveness of the outreach, and whether or not load reductions have

occurred within the home. Impacts, if any, will be deduced from a billing analysis which controls

for awareness and recall of the outreach activity. A process evaluation of this program will be

conducted annually within the Residential Programs Process Review. International Performance

Measurement and Verification ("IPMVP") protocols are not applicable to this type of program

level analysis.

Home Energy House Call is an energy audit program. The program provides a report to the

occupant recommending energy savings measures for their home. The service also provides

measures that can be directly installed in the home, such as compact fluorescent bulbs and

weather stripping, Program impacts will be computed using engineering-based estimation of
energy savings for the installed measures, in conjunction with a more robust statistical assessment

of energy use differences (bill savings) for the period of time before and after recommendations

have been made. The post-retrofit period occurs after participants have had time to install the

measures provided and/or to follow up on the auditor's recommendations regarding additional

measures. Customer surveys will be conducted to determine whether there were changes in

household occupancy and to ascertain which of the recommended energy savings measures were

implemented by the customers one to twelve months following the audit. The focus of the impact

assessments will be on kWh savings more than kW, given the complexity and variety of possible

measures and energy savings recommendations. To control for bias and changes in the market, a

control group of similar non participants will be used. Customer surveys will also gather

information related to free ridership and customer satisfaction with the audit and the auditor. A

process evaluation of this program will be conducted annually within the Residential Programs

Process Review. This evaluation plan is consistent with IPMVP Protocol C.

Energy Efficiency Website provides customers with an online home audit tool to reduce energy

consumption. While the energy savings per household may be relatively small, in this case,

potentially a large number of customers can participate at minimal cost. The impact evaluation

study will utilize engineering-based estimates that are informed by user survey data. Participant

surveys following up with customers one to twelve months after the website visit will collect

information on energy efficiency actions taken as a result of the tool, changes in household

occupancy, prior knowledge of the measures, future intentions to install measures, retention and

satisfaction with tool. A process evaluation of this program will be conducted annually within the

Residential Programs Process Review. The IPMVP protocol is not applicable in this case.
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ProposedEvaluation Approach for South Carolina

Programs/Measures

ResidentialEnergy Assessments

Energy AssessmentsProgram provides informational and educational support andresourcesto
customers,to help identify energy savings and opportunitiesto take advantageof energy
efficiencypromotionsandincentives. Theexpectedenergysavingsfrom educationaloneis not
expectedto be significant. However,theawarenessandsatisfactionwith theseactivitieswill be
monitoredin participantandnon-participantsurveysto gaugeawarenessamongcustomersofthe
outreach,the relative effectivenessof the outreach,and whetheror not load reductionshave
occurredwithin thehome. Impacts,if any,will be deducedfrom a billing analysiswhichcontrols
for awarenessandrecall of theoutreachactivity. A processevaluationof thisprogramwill be
conductedannuallywithin theResidentialProgramsProcessReview. InternationalPerformance
MeasurementandVerification (“IPMVP”) protocolsare not applicableto this type of program
level analysis.

HomeEnergy House Call is an energyaudit program. The programprovidesa reportto the
occupantrecommendingenergysavingsmeasuresfor their home. The servicealso provides
measuresthat can be directly installed in the home, suchas compactfluorescentbulbs and
weatherstripping. Programimpactswill be computedusing engineering-basedestimation of
energysavingsfor the installedmeasures,in conjunctionwith amorerobuststatisticalassessment
of energyusedifferences(bill savings)for theperiodof time beforeandafterrecommendations
havebeenmade. The post-retrofitperiod occursafterparticipantshavehad time to install the
measuresprovidedand/or to follow up on the auditor’srecommendationsregardingadditional
measures. Customersurveyswill be conductedto determinewhethertherewere changesin
householdoccupancyandto ascertainwhich ofthe recommendedenergysavingsmeasureswere
implementedby the customersoneto twelve monthsfollowing the audit. Thefocusof theimpact
assessmentswill beon kWh savingsmorethankW, given thecomplexityandvarietyofpossible
measuresandenergysavingsrecommendations.To control for biasandchangesin themarket,a
control group of similar non participantswill be used. Customer surveyswill also gather
informationrelatedto freeridershipandcustomersatisfactionwith theaudit andtheauditor. A
processevaluationof this programwill be conductedannuallywithin theResidentialPrograms
ProcessReview. Thisevaluationplanis consistentwith 1PMVP ProtocolC.

EnergyEfficiency Websiteprovidescustomerswith anonline homeaudit tool to reduceenergy
consumption. While the energysavingsper householdmaybe relatively small, in this case,
potentiallya large numberof customerscanparticipateatminimal cost. The impactevaluation
studywill utilize engineering-basedestimatesthat are informedby usersurveydata. Participant
surveysfollowing up with customersone to twelve monthsafter the website visit will collect
information on energyefficiency actions takenas a result of the tool, changesin household
occupancy,prior knowledgeof the measures,future intentionsto install measures,retentionand
satisfactionwith tool. A processevaluationof thisprogramwill beconductedannuallywithin the
ResidentialProgramsProcessReview. The IPMVPprotocolis notapplicablein thiscase.
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Personalized Energy Report provides a customized usage analysis, personalized for that

customer's home and usage characteristics, in a mailed or online form. Previous experience with

statistical billing analysis results suggests that this approach can be used to uncover estimates of
energy savings, even though these are expected to be relatively small compared to the total house

load. In addition to a billing analysis, engineering-based estimates of savings will be developed,

informed by survey data that is collected. The participant surveys will gather information on

energy efficiency actions taken, prior knowledge of these measures, intentions, changes in other

end uses including changes in household occupancy, persistence of savings and program

satisfaction. A process evaluation of this pxogram will be conducted annually within the

Residential Programs Process Review. This evaluation plan is consistent with IPMVP Protocol

C.

Smart $aver

Smart $aver Rebate Program for Air Conditioning provides incentives for more efficient air

conditioning equipment, both central air conditioners and electric heat pumps. In some cases,
additional compact fluorescent bulbs are provided as well. For new construction installations,

prototypical customer homes will be modeled using an engineering simulation model designed

for residential applications for comparison to post measure installation usage. This evaluation

method will be conducted for retrofit applications as well, augmented by a statistical billing

analysis. A comparison of estimates derived under the two methods will form the basis for

insights into the predictive power of the engineering model. To maximize the estimation power

of the billing analysis, a statistically adjusted engineering model will be developed that uses prior

engineering estimates as explanatory variables, plus weather normalization and household-

specific usage factors. Participant and non-participant surveys will be conducted, along with

vendox satisfaction surveys or interviews, to estimate free ridership and uncover potential vendor

issues that might impact customer satisfaction or program effectiveness. These surveys will also

provide inputs to the statistical adjusted engineering models (e.g, equipment that was replaced,

any changes in usage or house occupancy). A process evaluation of this program will be
conducted annually within the Residential Programs Process Review. This evaluation plan is

consistent with IPMVP Protocol C.

Smart $aver Rebate Program for Lighting provides incentives for the efficient and cost
effective delivery of compact fluorescent bulbs through innovative promotional channels. Since

savings from this measure type will typically be small relative to total load, impact evaluations

must be based on prior engineering-based estimates of kWh savings fox the affected categories of
lighting. Here, engineering algorithms for the installed lighting measures are reasonably well

known, Further, the Energy Star program is a widespread and well studied program, which will

allo~ for additional extrapolation of results from other studies for use in estimation of impacts for
this program, Selective short term spot metering will be performed within randomly selected

homes to confirm the expected engineering results and to ascertain the wattages of replaced
bulbs. In addition, data loggers will be le@ within some of these homes to monitor the hourly

usage patterns for the installed lights. The sampling of homes will be conducted such that results

are representative of the participant population at large. Net savings estimation will be based in

part using data from surveys for the program. These participant surveys will gather information

about lighting products that were replaced, installation rates, delivery channel satisfaction and

effectiveness, free ridership, spillover, persistence and satisfaction. A process evaluation of this

program will be conducted annually within the Residential Programs Process Review. This
evaluation plan is consistent with IPMVP Protocol B.
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Personalized Energy Report provides a customizedusageanalysis, personalizedfor that
customer’shomeandusagecharacteristics,in a mailedor online form. Previousexperiencewith
statisticalbilling analysisresultssuggeststhat thisapproachcanbe usedto uncoverestimatesof
energysavings,eventhoughtheseareexpectedto be relatively smallcomparedto thetotalhouse
load. In addition to a billing analysis,engineering-basedestimatesof savingswill be developed,
informed by surveydata that is collected. The participantsurveyswill gatherinformation on
energyefficiencyactionstaken,prior knowledgeof thesemeasures,intentions,changesin other
end uses including changesin household occupancy,persistenceof savings and program
satisfaction. A processevaluationof this programwill be conductedannually within the
ResidentialProgramsProcessReview. This evaluationplanis consistentwith IPMVP Protocol
C.

Smart$aver®

Smart $aver®RebateProgramfor Air Conditioningprovidesincentivesfor more efficient air
conditioningequipment,both centralair conditionersand electric heatpumps. In somecases,
additional compactfluorescentbulbsareprovided aswell. For new constructioninstallations,
prototypical customerhomeswill be modeledusing an engineeringsimulationmodel designed
for residentialapplicationsfor comparisonto postmeasureinstallationusage. This evaluation
methodwill be conductedfor retrofit applicationsas well, augmentedby a statisticalbilling
analysis. A comparisonof estimatesderivedunder the two methodswill form the basis for
insightsinto the predictivepowerof the engineeringmodel. To maximizethe estimationpower
of thebilling analysis,astatisticallyadjustedengineeringmodelwill be developedthatusesprior
engineeringestimatesas explanatoryvariables, plus weathernormalization and household-
specific usagefactors. Participantandnon-participantsurveyswill be conducted,along with
vendorsatisfactionsurveysor interviews,to estimatefree ridershipanduncoverpotentialvendor
issuesthatmight impactcustomersatisfactionor programeffectiveness.Thesesurveyswill also
provide inputsto the statisticaladjustedengineeringmodels(e.g,equipmentthat was replaced,
any changesin usage or houseoccupancy). A processevaluationof this programwill be
conductedannuallywithin the ResidentialProgramsProcessReview. This evaluationplan is
consistentwith 1PMVP ProtocolC.

Smart $aver® Rebate Program for Lighting provides incentives for the efficient and cost
effectivedelivery of compactfluorescentbulbsthrough innovativepromotionalchannels. Since
savingsfrom this measuretype will typically be small relativeto total load, impact evaluations
mustbebasedon prior engineering-basedestimatesof kWh savingsfor the affectedcategoriesof
lighting. Here, engineeringalgorithms for the installed lighting measuresare reasonablywell
known. Further,theEnergyStarprogramis a widespreadandwell studiedprogram,whichwill
allowfor additionalextrapolationofresultsfromotherstudiesfor usein estimationof impactsfor
this program. Selectiveshort term spot meteringwill be performedwithin randomlyselected
homesto confirm the expectedengineeringresultsand to ascertainthe wattagesof replaced
bulbs. In addition,dataloggerswill be left within someof thesehomesto monitor the hourly
usagepatternsfor the installedlights. The samplingof homeswill beconductedsuchthatresults
arerepresentativeof the participantpopulationat large. Net savingsestimationwill be basedin
part usingdatafrom surveysfor theprogram. Theseparticipantsurveyswill gatherinformation
aboutlighting productsthat werereplaced,installationrates,delivery channelsatisfactionand
effectiveness,free ridership,spillover,persistenceandsatisfaction.A processevaluationof this
programwill be conductedannuallywithin the ResidentialProgramsProcessReview. This
evaluationplanis consistentwith IPMVP ProtocolB.
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Low Income Services Program provides a variety of customized measures installed in

customers' homes, based on an on-site assessment of the premises. Because savings can be
expected to be observable within a billing analysis &amework, this approach will be used with

pre- and post-participation data. The model will be weather normalized, and the analysis will be
informed by survey data. To control for bias and changes in the market, a control group of
similar non participants will also be used. A participant survey will collect information on energy

efficiency actions taken as a result of the program, prior intentions, changes in other major end

uses, changes in household occupancy, persistence and program satisfaction. A periodic process
evaluation will be conducted as part of the Process Review for Low Income Customers. This

evaluation plan is consistent with IPMVP Protocol C.

Energy Efficiency Education Program for Schools will utilize the current science/energy

cumculum standards for all K-12 students in public and private schools who are served by Duke

Energy Carolinas where Duke Energy Carolinas' online audit could be incorporated. The

program is an in-school teacher and energy efficiency information program that will also promote
student participation to take Duke Energy Carolinas' online home audit tool, on-site school

audits, and encourage students or their parents to install Duke Energy Carolinas' energy

efficiency kits and CFLs at their homes. The program may not produce large energy savings

relative to the total usage at a residence. An engineering-based estimation of kWh savings will be

performed, with information from surveys of teachers and students about energy efficiency
actions taken, retention of information, and program satisfaction. Independent process evaluation

review through the survey feedback is assumed to be sufficient for this program, given the

expected small scale of savings. The IPMVP protocol is not applicable to this program.

School Incentive Program offers customized incentives to schools along with prescriptive
incentives that are already part of the broader Non-Residential Prescriptive Incentive Program
described below, Evaluation of impacts and processes will be conducted as part of the evaluation

of the other non-residential programs.

Power Manager provides financial incentives to customers for the periodic cycling of appliances

during super peak hours. The program is designed to induce temporary reductions in usage that

would not normally persist beyond one day. Given this, the focus of the impact evaluation will

necessarily be the measurement and evaluation of short-term hourly changes in load due to the

appliance cycling activity. Whole-house metering will be conducted on a randomly selected or
stratified sample (stratified by usage and geography). This metered data will be analyzed within a
statistical time-series framework to establish an estimate of "baseline" energy usage. The
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Low Income ServicesProgram provides a variety of customizedmeasuresinstalled in
customers’homes,basedon an on-site assessmentof the premises. Becausesavingscan be
expectedto be observablewithin a billing analysisframework, this approachwill be usedwith
pre-andpost-participationdata.The modelwill be weathernormalized,andthe analysiswill be
informed by survey data. To control for bias and changesin the market,a control group of
similar nonparticipantswill alsobe used.A participantsurveywill collect informationon energy
efficiencyactionstakenasaresultof the program,prior intentions,changesin other majorend
uses,changesin householdoccupancy,persistenceandprogramsatisfaction. A periodicprocess
evaluationwill be conductedas part of the ProcessReview for Low Income Customers.This
evaluationplanis consistentwith1PMVPProtocolC.

I~

Energy Efficiency Education Program for Schools will utilize the current science/energy
curriculumstandardsfor all K-12 studentsin public andprivate schoolswhoareservedby Duke
Energy Carolinaswhere Duke Energy Carolinas’ online audit could be incorporated. The
programis anin-schoolteacherandenergyefficiencyinformationprogramthatwill alsopromote
studentparticipation to take Duke Energy Carolinas’ online home audit tool, on-site school
audits, and encouragestudents or their parents to install Duke Energy Carolinas’ energy
efficiency kits and CFLs at their homes. The programmaynot producelarge energysavings
relativeto the totalusageataresidence.An engineering-basedestimationofkWh savingswill be
performed, with information from surveysof teachersand students about energyefficiency
actionstaken,retentionof information,andprogramsatisfaction.Independentprocessevaluation
review through the survey feedbackis assumedto be sufficient for this program, given the
expectedsmallscaleof savings. The1PMVP protocolis not applicableto thisprogram.

School Incentive Program offers customizedincentivesto schools along with prescriptive
incentivesthat are alreadypart of the broaderNon-ResidentialPrescriptiveIncentiveProgram
describedbelow. Evaluationof impactsandprocesseswill beconductedas partof theevaluation
of the othernon-residentialprograms.

I l~TI~1TI~I1tzw~wuuIk~rniii~Iuwawiiii

PowerManagerprovidesfinancialincentivesto customersfor theperiodiccyclingof appliances
duringsuperpeakhours. The programis designedto inducetemporaryreductionsin usagethat
would not normallypersistbeyondoneday. Given this, the focusof the impactevaluationwill
necessarilybe the measurementandevaluationof short-termhourly changesin loaddueto the
appliancecycling activity. Whole-housemeteringwill be conductedon arandomly selectedor
stratified sample(stratifiedby usageandgeography).Thismetereddatawill be analyzedwithin a
statistical time-seriesframework to establishan estimateof “baseline” energyusage. The
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baseline will capture demand patterns in the absence of the program. This will be compared to an

analysis of loads in a statistical model that will be constructed to isolate the effect of the program.
Due to the characteristics of the customers in the program, it is likely that a statistical model can

and will be developed for each customer. However, the data will be pooled when appropriate to

take advantage of any gains from data pooling or aggregation. In addition, spot metering and data

logger samples will be taken during the peak season to confirm and bolster the estimated savings

derived from the whole house metering study. Data loggers and instantaneous demand measures

can be done quickly and reasonably cost effectively. This means increased precision of the load

reduction estimates to bolster the base sample of whole house metered loads. Participant and

non-participant surveys will be conducted to ascertain customer comfort, natural thermostat

settings, program satisfaction, vendor satisfaction, and related issues. There is no free ridership to

be estimated, in this case, since the estimation of the natural duty cycle of the appliances

implicitly accounts for what would have happened in the absence of the program. A process
evaluation study will be conducted at least every other year, and include the review of load

reduction estimates as well as operational use of the resource within system operation contexts on

peak. This evaluation plan is consistent with IPMVP Protocol C.

~ * ~ ~ ~

Non-Residential Energy Assessments

Non-Residential Energy Assessments provide education and outreach to commercial customers.

There are three components —an on site option, an on-line version and a phone version. Program

guidelines limit the use of on-site visits to customers with multiple facilities. For these

participants, savings are anticipated to be large enough relative to total load that billing analysis

should reveal savings from actions taken as a result of the program. Selective spot metering will

also be performed, among randomly selected samples. For the on-line and phone participants, an

engineering-based estimation of savings will be performed and in some cases building simulation

modeling may be employed. The analysis will leverage survey data, spot metering and on-site

information data collected on the smaller group, Surveys will be conducted to understand energy

efficiency actions taken, prior intentions regarding these measures, changes in electric-using

technologies or operations that impact usage, persistence of savings and program satisfaction.
Process review will occur within the CAI Program Process Review. This evaluation plan is
consistent with IPMVP Protocols 8 and C.

Non-Residential Smart $aver targets HVAC energy savings among commercial customers,

Here, evaluation activity will focus on a combination of techniques, including site visits,
engineering-based estimation and participant billing analysis. Evaluation resources will be
leveraged by using selective monitoring with data loggers and use of intermediate estimates of
savings that can be used as inputs (explanatory variables) to billing analysis. Participant surveys

will be conducted to learn more about equipment that was replaced (beyond what is in the

tracking data base), prior intentions regarding equipment that was retrofitted, changes in other

major end uses that impact electric usage, any changes in hours of operation, persistence and

program satisfaction. Annual process evaluation should be conducted. This evaluation plan is

consistent with IPMVP Protocols B and C.

C8rI Prescriptive Incentive Program offers a combination of incentives for various measures

primarily related to lighting, HVAC, pumps, and motors. Here, samples of participants will be
selected for review and impact estimation studies. For each, some blend of selective monitoring
and site visits will be performed at a small sample of facilities, with engineering-based estimation
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baselinewill capturedemandpatternsin theabsenceof theprogram. Thiswill becomparedto an
analysisof loadsin a statisticalmodelthat will be constructedto isolatethe effectofthe program.
Due to the characteristicsof the customersin the program,it is likely that a statisticalmodelcan
andwill be developedfor eachcustomer. However,thedatawill bepooledwhenappropriateto
takeadvantageof anygainsfrom datapoolingor aggregation.In addition,spotmeteringanddata
logger sampleswill be takenduring thepeakseasonto confirm andbolsterthe estimatedsavings
derivedfrom thewholehousemeteringstudy. Data loggersandinstantaneousdemandmeasures
canbe donequickly andreasonablycosteffectively. This meansincreasedprecisionof the load
reductionestimatesto bolsterthe basesampleof whole housemeteredloads. Participantand
non-participantsurveyswill be conductedto ascertaincustomercomfort, natural thermostat
settings,programsatisfaction,vendorsatisfaction,andrelatedissues.Thereis no freeridershipto
be estimated,in this case,since the estimationof the natural duty cycle of the appliances
implicitly accountsfor what would havehappenedin the absenceof the program. A process
evaluationstudy will be conductedat least every other year,and include the review of load
reductionestimatesas well asoperationaluseof theresourcewithin systemoperationcontextson
peak. Thisevaluationplanis consistentwith IPMVP ProtocolC.

~

Non-ResidentialEnergyAssessments

Non-ResidentialEnergy Assessmentsprovide educationand outreach to commercial customers.
Therearethreecomponents—anon site option,anon-lineversionanda phoneversion. Program
guidelines limit the use of on-site visits to customerswith multiple facilities. For these
participants,savingsareanticipatedto be largeenoughrelativeto total load thatbilling analysis
shouldrevealsavingsfrom actionstakenas a resultof theprogram. Selectivespotmeteringwill
alsobeperformed,amongrandomlyselectedsamples.For the on-line andphoneparticipants,an
engineering-basedestimationof savingswill beperformedandin somecasesbuildingsimulation
modelingmay be employed. The analysiswill leveragesurveydata, spotmeteringandon-site
informationdatacollectedon thesmallergroup. Surveyswill beconductedto understandenergy
efficiency actions taken, prior intentionsregarding thesemeasures,changesin electric-using
technologiesor operationsthat impactusage,persistenceof savingsand programsatisfaction.
Processreview will occur within the C&I ProgramProcessReview. This evaluationplan is
consistentwith 1PMVP ProtocolsB andC.

Non-ResidentialSmart $aver® targetsHVAC energysavings amongcommercialcustomers.
Here, evaluation activity will focus on a combination of techniques,including site visits,
engineering-basedestimationand participant billing analysis. Evaluation resourceswill be
leveragedby using selectivemonitoringwith dataloggersanduseof intermediateestimatesof
savingsthat canbe usedas inputs(explanatoryvariables)to billing analysis. Participantsurveys
will be conductedto learnmore aboutequipmentthat was replaced(beyondwhat is in the
tracking database),prior intentionsregardingequipmentthat was retrofitted, changesin other
major end usesthat impact electric usage,any changesin hours of operation,persistenceand
programsatisfaction.Annual processevaluationshouldbe conducted. This evaluationplan is
consistentwith 1PMVP ProtocolsB andC.

C&I Prescriptive Incentive Program offers a combination of incentives for various measures
primarily relatedto lighting, }{VAC, pumps,andmotors. Here,samplesofparticipantswill be
selectedfor reviewandimpactestimationstudies. For each,someblendof selectivemonitoring
andsite visits will be performedatasmall sampleof facilities, with engineering-basedestimation
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and participant billing analysis of a larger group, where feasible. Participant surveys will be

conducted to collect information needed to estimate net impacts, Participants will be asked about

equipment that was replaced, energy efficiency actions taken, prior intentions regarding these

measures, changes in other major end uses that impact energy consumption, hours of facility

operation, persistence and program satisfaction. A process evaluation will be included in the

annual C&I Program Process Review. This evaluation plan is consistent with IPMVP Protocols

B and C.

C&I Custom Incentive Program offers incentives to customers for proposing unique energy

savings opportunities that fit their site needs that are not covered within the prescriptive incentive

program. Given the uniqueness of each context, this program will be evaluated using a

combination of selective monitoring using data loggers, site visits, engineering-based estimation,

building simulation modeling and single participant billing analysis. A population-level billing

analysis would be problematic for several reasons —participants will tend to be large and diverse

in terms of measures installed and the characteristics of their operations, and a reliable

comparison group would be difficult to find. Participant surveys will be conducted to collect
information on prior intentions regarding equipment that was replaced, changes in other major
end uses that impact energy usage, potential spillover, changes in hours of operation, persistence

and program satisfaction. A process review will be conducted within the overall C&I Program

Process Review. This evaluation plan is consistent with IPMVP Protocols B and C.

PowerShare provides financial incentives to large customers to reduce electricity use during

super peak hours. The program is designed to induce temporary reductions in usage that would

not be expected to persist beyond one day. Given this, the focus of the impact evaluation will

necessarily be the measurement and evaluation of short-term hourly changes in load due to the

interruption of activity. Given the MW savings attributable to this program, time-series based
statistical regression analysis will be applied to hourly metered load to obtain the estimate of the

load reduction, In addition, observations of compliance with interruption requests will be
measured through system operations data, to confirm the individual findings for each customer.

Therefore, each participant's hourly loads will be analyzed annually. This metered data will be
analyzed within a statistical time-series framework to establish an estimate of the "baseline"

energy usage. The baseline refers to customer demand patterns without the influence of the

program, given the weather conditions or other local phenomena consistent with the interrupted

day. This will be directly compared to actual loads within the statistical model to isolate the

effect of the program. Since all of these participants already have hourly metered load, no
additional metering is necessary. Where load reductions are too small relative to the metered

load, sub-metering installations will be considered. Participant and non-participant surveys will

be conducted to ascertain customer comfort, natural thermostat settings, program satisfaction,
vendor satisfaction, and related issues. There is no f'ree ridership to be estimated, in this case,
since the estimation of the natural load forecast implicitly accounts for what would have

happened in the absence of the program. A process evaluation study will be conducted, at least

every other year, as part of the Demand Response Process Review. This evaluation plan is
consistent with IPMVP Protocol C.
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and participantbilling analysisof a larger group, where feasible. Participantsurveyswill be
conductedto collect informationneededto estimatenet impacts. Participantswill be askedabout
equipmentthat was replaced,energy efficiency actionstaken, prior intentionsregardingthese
measures,changesin other major end usesthat impact energyconsumption,hoursof facility
operation,persistenceandprogramsatisfaction. A processevaluationwill be included in the
annualC&I ProgramProcessReview. This evaluationplanis consistentwith 1PMVP Protocols
B andC.

C&I Custom Incentive Program offers incentivesto customersfor proposingunique energy
savingsopportunitiesthat fit their siteneedsthat arenot coveredwithin theprescriptiveincentive
program. Given the uniquenessof each context, this programwill be evaluatedusing a
combinationofselectivemonitoringusingdataloggers,site visits, engineering-basedestimation,
building simulationmodelingandsingle participantbilling analysis. A population-levelbilling
analysiswould beproblematicfor severalreasons—participantswill tendto be largeanddiverse
in terms of measuresinstalled and the characteristicsof their operations, and a reliable
comparisongroup would be difficult to find. Participantsurveyswill be conductedto collect
informationon prior intentionsregardingequipmentthat was replaced,changesin other major
endusesthat impactenergyusage,potentialspillover, changesin hoursof operation,persistence
andprogramsatisfaction.A processreviewwill be conductedwithin the overall C&I Program
ProcessReview. Thisevaluationplanis consistentwith IPMVP ProtocolsB andC.

~lTT~R~TLI~1TtflILiguni mU kuuzu.u~Ii~uu~ui

PowerShare®providesfinancial incentivesto large customersto reduceelectricityuseduring
superpeakhours. The programis designedto inducetemporaryreductionsin usagethat would
not be expectedto persistbeyondoneday. Giventhis, the focus of the impactevaluationwill
necessarilybe the measurementand evaluationof short-termhourly changesin loaddue to the
interruptionof activity. Giventhe MW savingsattributableto this program,time-seriesbased
statisticalregressionanalysiswill be appliedto hourly meteredloadto obtainthe estimateof the
load reduction. In addition, observationsof compliancewith interruption requestswill be
measuredthrough systemoperationsdata, to confirm the individual findings for eachcustomer.
Therefore,eachparticipant’shourly loads will be analyzedannually. This metereddatawill be
analyzedwithin a statisticaltime-seriesframework to establishan estimateof the “baseline”
energyusage. The baselinerefers to customerdemandpatternswithout the influenceof the
program,giventhe weatherconditionsor otherlocalphenomenaconsistentwith the interrupted
day. This will be directly comparedto actual loadswithin the statisticalmodel to isolate the
effect of the program. Sinceall of theseparticipantsalready havehourly meteredload, no
additionalmetering is necessary. Whereload reductionsaretoo small relative to the metered
load, sub-meteringinstallationswill be considered.Participantandnon-participantsurveyswill
be conductedto ascertaincustomercomfort, natural thermostatsettings,program satisfaction,
vendorsatisfaction,andrelatedissues. Thereis no free ridershipto be estimated,in this case,
since the estimation of the natural load forecastimplicitly accountsfor what would have
happenedin the absenceof the program. A processevaluationstudywill be conducted,at least
every other year, as part of the DemandResponseProcessReview. This evaluationplan is
consistentwith 1PMVPProtocolC.
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Efficiency Savings Plan is a financing pilot program in which customers are offered the option

of financing the full cost of energy efficiency equipment and installation. Theoretically, the

utility's payback threshold is longer than a customer's payback criteria, and therefore it is

reasonable to expect benefits from transferring this risk from customers to the utility. The unique

program design and financial components will be the central research focus rather than energy

savings measurements. The energy equipment that customers install under the program is largely

the same as what will be evaluated in other programs, providing a reasonable basis for gauging
the level of impacts in this program. The innovation under consideration within this pilot centers

on the new and unique financing proposition to the customer and program delivery mechanisms.

Appropriate diligence will be applied to participant and non-participant surveys in order to

diagnose any problems with the program theory or delivery mechanisms, and to better understand

reasons for participation and satisfaction with various features of the program. Additional

feedback will be obtained regarding energy efficiency actions taken, prior intentions, changes in

other major end uses or usage patterns, persistence and satisfaction. For reasons outlined above,

this evaluation plan is not eligible for specification of an IPMVP Protocol due the fact that

program level assessments are required and not household level measurements of usage or

energy.

Advanced Power Manager is a pilot program for which no measurement or verification is

currently necessary. Once advanced infrastructure equipment has been installed, measurement

activities will consist of surveys focused on the use and application of the hourly metered

measures in conjunction with customer preferences for appliance cycling, usage control and

demand response to various pricing signals.
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Efficiency SavingsPlan is a financingpilot programin whichcustomersareofferedthe option
of financingthe full costof energyefficiency equipmentand installation. Theoretically, the
utility’s paybackthresholdis longer than a customer’spaybackcriteria, and thereforeit is
reasonableto expectbenefitsfrom transferringthis risk from customersto theutility. Theunique
programdesignand financial componentswill be the centralresearchfocusratherthanenergy
savingsmeasurements.Theenergyequipmentthatcustomersinstallunderthe programis largely
the sameaswhatwill be evaluatedin otherprograms,providing areasonablebasis for gauging
thelevel of impactsin thisprogram. The innovationunderconsiderationwithin thispilot centers
on the newanduniquefmancingpropositionto the customerandprogramdelivery mechanisms.
Appropriate diligence will be applied to participantandnon-participantsurveysin order to
diagnoseanyproblemswith theprogramtheoryor deliverymechanisms,andto betterunderstand
reasonsfor participationand satisfactionwith various featuresof the program. Additional
feedbackwill be obtainedregardingenergyefficiencyactionstaken,prior intentions,changesin
othermajorendusesor usagepatterns,persistenceand satisfaction.For reasonsoutlinedabove,
this evaluationplan is not eligible for specification of an IPMYP Protocol due the fact that
programlevel assessmentsare required and not householdlevel measurementsof usageor
energy.

Advanced Power Manager is a pilot programfor which no measurementor verification is
currentlynecessary.Onceadvancedinfrastructureequipmenthasbeeninstalled,measurement
activities will consist of surveysfocusedon the use andapplicationof the hourly metered
measuresin conjunctionwith customerpreferencesfor appliancecycling, usagecontrol and
demandresponseto variouspricing signals.
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Expected Timeframes for Completion of Evaluations

Residential Ener Assessments —Mail-in

Residential Ener Assessments —Online

Residential Ener Assessments —In-home

Residential Smart $aver

Residential Low-Income Services

Process
Im act
Process
Im act
Process
Im act
Process
Im act
Process
Im act

18

24
12
18

24

24
36
24
36
24
36
24
30
24
36

Ener Efficienc Education Pro am for Schools Process 12 24

Residential Power Mana er
Non-Residential Ener Assessments —Online

Non-Residential Ener Assessments —Phone

Im act
Im act
Process
Im act
Process

18
24

24
18

24
36
24
36
24

Im act
Non-Residential Ener Assessments —On-site Process

Im act
12

36
18

Non-Residential Smart $aver

Non-Residential PowerShare
Research —Efficiency Savings Plan

Research —Advanced Power Manager

Process
Im act
Impact

Research
Plan
Research
Plan

18
24

12

24

24
36
36
18

36
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ExpectedTimeframes for Completion of Evaluations

ame

ter
S

ResidentialEncr~yAssessments—Mail-in Process —- 18 24
____________________________________________ Impact - 24 36
ResidentialEnergyAssessments— Online Process 18 24

____________________________________________ Impact 24 36
ResidentialEnergyAssessments— Tn-home Process 18 24

___________________________________________ Impact 24 36
ResidentialSmart$aver® Process 12 24

_________________________________________ Impact 18 30
ResidentialLow-IncomeServices Process 18 24
____________________________________________ Impact 24 36
EnergyEfficiencyEducationProgramfor Schools Process 12 24
_________________________________________ Impact 18 24
ResidentialPowerManager Impact 24 36
Non-ResidentialEnergyAssessments— Online Process 18 24
__________________________________________ Impact 24 36
Non-ResidentialEnergyAssessments— Phone Process 18 24
____________________________________________ Impact 24 36
Non-ResidentialEnergyAssessments— On-site Process 12 18
__________________________________________Impact 24 36
Non-ResidentialSmart$aver® Process 18 24
__________________________________________Impact 24 36
Non-ResidentialPowerShare® Impact 24 36
Research— Efficiency SavingsPlan Research 12 18
______________________________________Plan _____________ _______________

Research— AdvancedPowerManager Research 24 36
______________________________________Plan _____________ _______________
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BEFORE
THE PUBLIC SERVICE COMMISSION

OF SOUTH CAROLINA
DOCKET NO. 2007-358-E

In Re )
)

Application of Duke Energy )
Carolinas, LLC for Approval of )
Energy Efficiency Plan Including an )
Energy Efficiency Rider and )
Portfolio of Energy Efficiency )
Programs )

CERTIFICATE OF SERVICE

This is to certify that I, Leslie L. Allen, a legal assistant with the law firm of

Robinson, McFadden 8 Moore, P.C., have this day caused to be served upon the

person(s) named below the Testimony of Richard G. Stevie in the foregoing

matter by placing a copy of same in the United States Mail, postage prepaid, in

an envelope addressed as follows:

Jeremy C. Hodges, Esquire
Nelson Mullins Riley 8 Scarborough, LLP
P.O. Box 11070
Columbia, SC 29211

Scott A. Elliott, Esquire
Elliott 8 Elliott, PA
721 Olive Avenue
Columbia, SC 29205

J. Blanding Holman, IV, Esquire
Southern Environmental Law Center
200 W. Franklin Street, Suite 330
Chapel Hill, NC 27516

Robert E. Tyson, Jr. , Esquire
Sowell Gray Stepp 8 Laffitte, LLC
Post Office Box 11449
Columbia, SC 29211
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)
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Energy Efficiency Plan Including an )
Energy Efficiency Rider and )
Portfolio of Energy Efficiency )
Programs )

This is to certify that I, Leslie L. Allen, a legal assistant with the law firm of

Robinson, McFadden & Moore, P.C., have this day caused to be served upon the

person(s) named below the Testimony of Richard G. Stevie in the foregoing

matter by placing a copy of same in the United States Mail, postage prepaid, in

an envelope addressed as follows:

Jeremy C. Hodges, Esquire
Nelson Mullins Riley & Scarborough, LLP
P.O. Box 11070
Columbia, SC 29211

Scott A. Elliott, Esquire
Elliott & Elliott, PA
721 Olive Avenue
Columbia, SC 29205

J. Blanding Holman, IV, Esquire
Southern Environmental Law Center
200 W. Franklin Street, Suite 330
Chapel Hill, NC 27516

Robert E. Tyson, Jr., Esquire
Sowell Gray Stepp & Laffitte, LLC
Post Office Box 11449
Columbia, SC 29211



Nanette S. Edwards, Esquire
Office of Regulatory Staff
Post Office Box 11263
Columbia, SC 29211

Dated at Columbia, South Carolina this 10th day of December, 2007.

Leslie L. Allen

Nanette S. Edwards, Esquire
Office of Regulatory Staff
Post Office Box 11263
Columbia, SC 29211

Dated at Columbia, South Carolina this 10th day of December, 2007.

Leslie L. Allen


